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Abstract. The evolutionary history of galaxies is thought to be strongly 
conditioned by the environment. In order to quantify and set limits on the 
role of nurture one must identify and study an isolated sample of galax- 
ies. But it is not enough to identify a small number of the "most isolated" 
galaxies. We begin with 950 galaxies from the Catalogue of Isolated Galax- 
ies (Karachentseva 1973) and reevaluate isolation using an automated star- 
galaxy classification procedure on large digitised POSS-I fields. We define, 
compare and discuss various criteria to quantify the degree of isolation for 
these galaxies: Karachentseva's revised criterion, local surface density com- 
putations and an estimation of the external tidal force affecting each isolated 
5^ ■ galaxy. Comparison of multi-wavelength ISM properties, in particular the 

| Ha emission line, will allow us to separate the influence of the environment 

from the one due to the initial conditions at formation. 
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1 Introduction 

The role of the environment on galaxy evolution is still not fully understood. In 
order to quantify and set limits on the role of nurture one must identify and study 
a sample of isolated galaxies. The AMIGA project, "Analysing the Interstellar 
Medium of Isolated Galaxies" , is doing a multi- wavelength study of a large sample 
of isolated galaxies in order to examine their star formation activity and interstellar 



medium (Verdes-Montenegro et al. 2005, http://www.iaa.csic.es/AMIGA.html) 
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2 Isolation study 

Our sample of isolated galaxies gathers 1051 objects, listed in the Catalogue of 
Isolated Galaxies (CIG - Karachentseva 1973). All of the CIG objects are found 
in the Catalogue of Galaxies and Clusters of Galaxies (Zwicky et al. 1960-1968; 
CGCG) with m pg < 15.7 and S > -3° (< 3% of the CGCG). The CIG sample 
was assembled with the requirement that no similar sized galaxies with diameter 
d (between 0.25 and 4 times diameter D of the CIG galaxy) lie within 20d. 

Starting from the complete Catalogue, we first remove from our study all galax- 
ies with V < 1500 km s _1 (101 CIGs), because the area searched for potential com- 
panions of the very nearby CIGs would be extremely large. We reevaluate isolation 
using an automated star-galaxy classification procedure on large digitised POSS-I 
fields surrounding each CIG galaxy. The images are reduced using AIMTOOL in 
LMORPnO (Odewahn 1995), and GUI-driven star-galaxy separation procedure is 
used to classify detected sources as: STAR, GALAXY or UNKNOWN. 

Then, we define, compare and discuss various criteria to quantify the degree 
of isolation for these galaxies: e.g. Karachentseva's revised criteria, local surface 
density computations, estimation of the external tidal force affecting each isolated 
galaxy. We also apply our pipeline to a subsample of Abell Clusters, Hickson 
Compact Groups and Triplets of Galaxies which serve as control samples. 

3 Ha study 

On 1-2 metre class telescopes, we observed all the CIG spiral galaxies with recession 
velocities between 1500 km s _1 and 5000 km s _1 , which represent photometric 
CCD data for a sample of about 200 isolated spiral galaxies. 
We took Ha and r Gunn images: 

(1) Ha traces the recent star formation history (last 10. 10 6 years); 

(2) r Gunn defines the bulk of the stellar content. 

We focused on the fourth part of them (the bigest and less inclined galaxies) 
for a detailed morphological study, estimating the angular momentum transfer 
and therefore the evolution time for bars in isolated galaxies, to be compared with 
galaxies in denser environments. 
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